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mm: m^Bm=^mm^-M(Dm^?m^-mmm 

mm^m m^BM i o 3 ^mnt^-M(Dmw. i o 
-15, 16 imm-^n. m^mM i o 3 icitmmom^ 




1 

Ho 

Mm^-mmttnx\^^^ c t^nmtt^mMm i ^^i/^ 
L 4 ©i^-rn*^ 1 ^tfeic©?g^s«o 

S 1 ^i/^L 5 ®t/^-rn*^ 1 «li:|E«0?g^S«. 

9— ^^s?wtsB^-r§73a^fflt/\ BuiB?s^a)? 

[ttiR« 8 ] If 1 L 6 (3Di.>^n*> 1 mizmm 

(DmFa^m<Dmmyomx^-DX. -M(Dmm<Dv%<D'p 

^< t>-:^cDa^lcx-?— 9--^SHK:-rsx-^— 9- 

-mmxmts ^x'^— 9--^aa^L/'ca«i:fti73oa 
?>^mmmc. is^^fficg^sx-?— 9— ^as^wt 

ttau ^e.{CHulB^«®«:^^*-e-S<ii:fcJ:t), im 



(2) #^2003-270640 

2 

X-?— 9— ^HfifEa«±(cgeig-r s c i -r ^ ?s 
Cfs^s 9 ] iisRJs 1 ft L 6 ©t/>-rn*^ 1 «{ciB« 

ft< i:t-73©»«±fcx-?— 9— ^BBS-rsX'^— 9- 

10 ®^«lc. ia^^ScoSft^x-?— 9--^^S?Wfc}^fig 
[tl*« 1 0 ] If *S 1 ftt/^ L 6 <DV^-rn*^ 1 StfB 

[0001] 

0. itfc. asF^tcx-?— 9--^sa^-r^wcM-r5 
20 [0002] 

mm^^-lct^^< X-?-+>--^^|^/^fe^ti:■o■^. 

[0 0 0 3] ii(^i:5rs^^mmmmmrBmm.tLx 

«i. ^J^tf7;l'^^'>AI|©^SJlfc^Jgjifflc7)XU 

^^mmmmt Lxmm-^^^mi^fi^^^tixi^^o 
!i<Dm^. m'E-vxu±mm'^xmLrcnm\ 
m^Bm^m& Lrcmcrmu(D[>^micm-^rLrcs.Mmic 

40 h*>e>?R^1^3ljiL/c:^{c. ±SS(!!l*>P.^g|5{c«^ 

[0 0 0 4] ±mm^<o^m&mmmrmmsic:^\.^ 

X. m^(m^Bm(Dm-^^d^. mFBCommmm^^^ 
An. cnib(Dm.MiitLx^siEn?,m^B<DV^'f~>' 

U ^ T- 3 y A n d ■ . AMmmBM^ 2 majii 

LTA>p>asim{csiM-r^®T^- 2 x a n d, -es^^ns 

50 i)\ jiii^^^ff ^ gP^^® ^^<0 U x- 3 y A n d 
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1 X A n di 
[000 5] 

^^xTmm±mic7^vmmmmi&L. m^Bmm lo 
[0 0 0 6] c(Dm^. s.^m7r.mmtmmm7jKmmt 

ti^h^±. mMsm(o±^i^^mmmmc:jsi^^xit7.^- 

So 

[0 0 0 7] *^0^{i. ±IB<^^^<S?5^-rS/ci6(c^ 20 
[0008] 

Tcm^B^mx^^x. iS^i{cagi?®a^ci>'>*< i: 

So 

[0 0 0 9] C(D^'?r^m^B^mici::^t. m^^w.M 

mm^^t^^mmic:^^'xmm^j.^ii<Dx-^-v—^ 

m^trsK). t^Km^mmm(D±t^^mmcisi^^xmm. 
t^7.^~v—^^<tctt^'j. m^xim^^L.^ 
^(0%^*^>*(/>gnfcg^^s«'r 5 c t immt * 40 

So 

[0 0 10] ±ia-^^«o«fip^{c(i. jSB^ffl{c*3i/^r'> 

-v'a y A n d (d : A n : ?K^tD®^ 

t^ctx\ m^Bmm<o^rji^^mm\c^f^^xmm<Du 50 



itPjazooa-z? 06 4 0 

[001 1 ] ±fEitB^»/P<Offl^^fl^fc;*ct(/^®t^^^ji 

ffl^ wic /Jn* t, ^s^^E*fa^ tcfijffl ^ swa^M 
-J •m(o^mjmMmm.^Bm.7r^ t * •? > ^iia^*^ > l 

{cj3t.^rs^>A^cD'>^i.>^^i#i±{c@nfc?SB^SB^ 

[0 0 12] *:fe±iBX-?— 9— {±. ^^MStC^tt^ 

^Bmn(D^mm.mmn. mimici.m^mmm^mm 

So Ltcti^-ox. mcm^Bm^mmsicuxt^m^x 
X-?— 9--A^gais-rs®,^cojg0^B»ij; 't^^^i/^as 

{ca«P5{ci^ A-r « c t x\ m^BBm(Dmm^mmu 
^tt^gjoA^i/^T.-^— 9-- B ^mmt^mmic:fsi^x 
m7.^-'^-B<DMt^mcMit-.Lxmm<DmBmm^ 
i^mx'm-Kmwr^ctij'^ujmtiSi^o *fc, j£b^ 

■9— ^iHSUfc/ci6. X-?— 9--A^??]S-r?.ll<Dr^Mfe 

)|[<D/h?V^^igE{c?ii14^<D/h*V^X-?— 9— 

IIP©:*: t i/^^J^lc^1±^S(cO:*c t L^X-?— 9— ^BE^ 
-rsci:-C\ !tB^«iStO;^$t/^Ml^{c*5i/>T^?KB^SiS 

^m^mmx^tb-D-Di^-it^m^ c t t/^a^mtf^^o 



(4) 
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Co 0 1 3] ±fBX'^— 9— cO^ffiO— gPXtt^ 

[0 0 1 4] i^t. ±fS)S^BSM(±WT073?£lci:'3^ 
»S±©m^M)|?«ti:vx^j&S!gL. vx^<DJ^«^n 

TI/>^l^^i^{cmS©X'^-^t-^31S^6^tCl3K:-r?.73 20 
[0 0 15] c©j;'5*vx^Seiaa (vx^SSlflJS) 

[0 0 16] -15. ±fB?S^BS««J^T®73?St iDS 

X-^-+>--^BH^-r§X-?— MX-?- 

iA^-ttXSil^-g-?^. X-^-+J--SBSXet:fel^T. X 
-?-^-^RlT^(0?g^{c^^il$-a:fcX-^— 9— 

[0 0 17] ciDx^ic. f±iii^n^mm<D\±miimR 

x-?— 9— *iBI9:-r S c jb^wrtgi: ft t) . 

gi:ftSo ft*3. IS?Sti:tii:^^i:LT{±. ^iJ^aVy^ 
2^*x y h y xvi/^ffli/^s-r s^'x -y h:5^#^^!l^-r so 
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[0 0 18] ^fc. *|gB^©jg^B^a{i. MtcSft^JI 
««D73?*{cJ;'3Sljg-r^ilit-(?t^o -Tft^-S. X-? 
9--iB^X@{c^3t/^T> 7=j- h U yy^^-rffifcj; 

XhJ^^, vx^S)^. mm. x-v5^y^^. Ui-'XMiJ 

ill^^^T'ft s :7 * h u V ^''^ 7 xe t J; 13 . m^m 

* h U V 7 Xig^«iS[ilff 9 <! ISJS^MIP 

[0 0 19] 5;^:fc. ^mM(Dm'Fmmit±m<DXorjim 

So 

[0 0 2 0] 

m^^wi ixm^T^mmmm(Dm^mmit. x-r 

y=f-y^^M=?tLXT F T (Thin Film Transistor) * 
? V > 7 y X 7" V h 'J X ^ -1- 7^?)^ 

^x^^fcgSM^n/•c1gS(<^a*^c^3^t^x-r v^f-yfm 

[00 2 1] *SlfflJ^I|cD^B^^BtCfcl/^T. 0 1 fC^ 

^i^fc. V Mj ^x^^fciBe*nfc«S(©a^fc{i. 

Si**® 1 0 6 1 0 ^^o:>mmmmi 

1 1 9*^SKT F T^?3 ocoy-xtcm^e^fcMM^ 

nri^^So r-^^Si 1 9{c»tiityiii#M#S K S 
2. • Snti. c©Mlc»i:^lc#ti^^n^*\ feS 
VHJifB|i!|g^-r51gia®x-^l^l 1 9lcMLrif)]^~~f 

[0 0 2 2] $/c> ^Mmi 1 83b^TF T3g^^3 Otoy 

-hfc-a^wt^M^nTfef). i sic 

MtT^Sm^Gl. G2. Gm1fpm(D'^^^y 
0 6 (i T F T^? 3 0 © F bi' >{C«^W{Cg^^^nr 
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[0 0 2 3] mmmm i o 6*:ft-LT?K^{cstiisn 

fc^^U-<;K7)®^M^S K S2. -N Sn(i. '^^E 

•r-55>fini«is 1 0 5 (02#M) t<orsx'-mmmm 
[0 0 2 4] i^{c> 02ic«^i,>T, :^nmBm<Dm^a 

)iB;!iO;9'^X^*^?):ft^Ta« (*?SS) 10 2, ± 

»t5 mmm i o i ®F4(cffi.aM i o a t>^mmn 

t/^S*^. ^^IcttS^gl 0 1, 10 2CDSiig|5fflyfcS/- 20 

;W*^:0-s?nTi.^r> ^g^g i o a^fflg i o i , i 
as 1 0 1 , 10 2ra(ci^A^n/cmiT'M^f ^tiTi^ 

So Sfc. TOioaSl 0 2^DM{cT^(SlJ^c(i)te^gS:t; 
ai3teS#^m/c/^;'^^'1'^ (ytu) io4*we> 

[0 0 2 5] ±»« 1 0 1 <D±mm (Mwmm) lam 
rasi 0 2«DTaDffly (i^gPT^jgfjj) tt^ig^si i 

Atm^^l 1 5i;*^EM^nTl^So 13, 30 

fiEfflM«l 12, 1 1 4{i. {S?t«l 

-^c) fc^^fSo hfcu-DX. ^im \ 13, 115 
RDWMSi 1 2, 1 1 A{mm%KM^mtLxm 

h 1 0 4^<i^si!j^TfiiJi:L. -:^©^5tA^A«-rs 

[0 0 2 6] —73, ±SiK 1 0 1 (Om^aM 1 0 3 filfcfi 40 

-Dl^-^ 1 1 O^/rUT I TO (Indium-Tin-Oxi 
de) #*^e>^5)k>f[Dltt1Sl OSA^J^^^n. 
«<i 1 0 5(0m.^mm 1 0 3i!|{c{i. uCDMlRlM 1 0 5 

^mommxmpimi i ub^j^fig^nri^^So */c. t 
mm. 1 0 2t7)?g^a i o zm\ciii^mm \ i e a^j^^^ 
n, 1 efim^or^pgmcr^pgpi i e a 

ms^^m.y5\^\cmmcmmLxmm7rsmmcn^. 
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[0 0 2 7] *fc, Ta« 1 0 zaym^nE i o amaffi 

{c{i7DX FAoXA^SS^nriHIflgB 1 0 2 e iS^l^^^tl 
Tfct). CtOIHIiagPl 0 2 etJftoTSttMl 1 StOffi 
1 0 3fiiI«®fe|HliagP 1 1 6 e^JgfiRLT^^So CI 

©i^^asi 0 2{cj^t-rstH]flMi. fi^i^tfasi 
^cta^xt^o 

[0 0 2 8] SMS 1 1 6<D±mmicit. m^mmsic^ 
^^xmm(o:kt^mmtmm<o'\^-$is:mmt^mmm:^ 
[ojjc ^n^njg/ig-r fctbo^mp^mmmmmm (.mm 
m) i2 2hti\ pfi^(DmmmicmiiiBmjcxW'}S.^n 
Tv^So m^mmmmmmm immm^ 1 2 2 ba. 
V)mmm(Dmyt^fmin^±#itLxm^-^tix^ 
t), iKDm^Bmmmmmm mmm) 1 2 2 bfci^js 

Mssij^g immm) 1 2 2 bwr^ttica^gpi 22a 

[0 0 2 9] ^tc. m^BMBmmwm (mmm) 1 2 2 

b (i> Ca^^gP 12 2a ©@E/c§IHI«^ffi 1 2 3 1 

0' -8 0- (onmxmmvrcmmmi zA^mxtzm 

mmmt^mLxi^^o l/ca^-pt. m^Bmmmmmm 
ii&mm) 1 2 2 b«i. mmmmic^^'X^M<Dmmt)^ 

mmt^mmtt>mm.t^^<mm^tix\.^^o 

[0 0 3 0] m^Bmrnmumm mmm) 1 22b(Dm. 

^bM 1 0 3iliJ©affi. RO'lHI^^gP 1 2 2 a®JSS CT^ft 
t)-^TSSl 0 2®IH]g|5l 2 2 ajb^J^fig^nri/^Sffi) 

1 2 3fc{ia^«^ 1 0 eij^m^iEti. mmmm i o e 

50 iB^«@l OGIfim^ltl TO (Indium-Tin-Oxid 

e) ^*ffli/>5ci:*^T'fr, m\^mi 0 7{im«4?'; 

earns tc^^-rx-r -y 9^:/ Lxomm v^y^^ 

xitTm<Dwm 1 0 6 7bw^«is. ±.m<Dwm 1 0 5 
^:<t(Bi«is. ^s.fcTasi o2*^^?««. ±mm 0 

^ 1 1 7I?©T F T^? 3 0 (a 1 tt^iJ^lfTa 

51 0 2Wcjgfig-rsct*^T'ts*% ^m^mx\t 
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[0 03 1] ^mmmm<om^0mmx'ii. mmm 

mmmmmm (mmm) 1 2 2 bi^^Mm^mmRic 
mcm'3tRmm.'^sW$.R icfcttsjs^s 1 0 3 cdj?* 

(Jfelt®) 1 2 2 b£OlP$A^S*fa^mJSR{cT:*:t< 

«l¥;b^/J^^<^n. ^.(DmBmmmmmm mmm) 1 
2 2 bff^isMmmmmR(Dm.^Bm \ 0 3 ^psft-r^s 

[0 0 3 2] C il T\ R fc {i±KE(DS*tB 

1 1 6*^J^^$n. RifhfMl 1 6®F,lPg|5l 1 6 a® §8 

rt^'So L/c:^)^oT. ^ii^^Mlp^Tfirj^PgPl 16a 20 
fcjgfig^n, Z.(DmuU \ 1 6 a^/^Lr>'^y^'^'f h 

1 0 4 *^P.7feA^A«Sn, A*f7^{ifc^« 1 0 3^}l)i 

[0 0 3 3] 1 1 6lc*5t/>TF»iPg|5l 1 6 

aCr^PSta. ±IBJSB^SS/P$iJiIl (i^M) 1 2 2 
bcDM^ffil 2 4*«l^fcM^Ml^fcJgfig?nT3o»). 
il©Mff«^{±E*f^^^l^R ilSii^^M^T iL<Dm. 

3(0ii)i«. MM®l§?©M^ffil 2 4fc?'c)^T. Slits 
^lSRfcS)i«*MiS?Ti:<0^^#jfifcfeV^r^6^ 30 
t^fbUTi/^So Hl^gPl 2 2 aC^Bl 

2 3^L < (im^ffi 1 2 4 ©±Mfc{4«'r^?g^^ 1 0 
3CDS)?{*. ?«^aSJ?tlfflIM (I^SiS) 1 2 2 b(0^ 

fflffi 1 2 5 (D±m\n{mt^m^m i o 3 ©ijg<t d t 

[0 0 3 4] mzimzi^TnLfcWL^B&mnmM 
mm\ o6«D¥ffi«S0T'feor. *iiS!6jgte<o?ssg 
wic^h^xm^mm 3 fc^-r<t ^ ic^m(DmM g 
«^Lr«fig^n. «-i®^g(±a^«@i 0 6^¥®^i 
ufc^fc^ft© 3 ■D<Dmmmm 1 0 e i}m-aLrcmE 40 

mcum 3 ic^t 3 -DomMnm I oexs-m-^n^^ 
mmv8iE&mvi(o 1 o<db^ g 3 o<d k >;/ f g 1 > 

g2. g 3t»»J*nTt.^;So ^LT. iin?.®H-yh 

g 1 ~g 3^^:j^^^s•r5H^«fii 1 0 6©4'*g|5»fc^n 

^'nftT^fgl^cDIHIl^ 1 2 2 aA^J^fig^n. <inP>[HI« 

gi5 1 2 2 a (Dmmic^MMnm 1 0 e ^i^jgeg^nri/^ 

C(Dfi73Jgt^(D[HIi^a5l 2 2 atCfct/^T. HiS^gP 

icjsi^^x±^<Dmmmi z 4^m^x^>?. ^(DfHBif^ 50 
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[0 0 3 5] EitHl 1 6t}Bfig^n/cr»lPa5l 1 6 a 
(D^^-^lt. F>yhgK g2. g30t^-fn*MO(D 

K g2. g 3(0<i|i|i«. ^iJ^{S8 0 /imt^nrfe 

f), #F>yhgK g2. g3icxm!&-£n^mmg<D 

«|i|i{i0iJ^(f2 4O/imi:?n, §K<yhg K g2. 
g 3 0M. •frst>^mMg<Dimitm^itZ 40 nm 

ii^nri/^^o **3. r^fpasi 1 e aop^p^ifsfiFij^ 
«'3 0 /i ms mammim^is loon mnrnt-r^ c 

[0 0 3 6] ^F-y h(Dmm<D=t-i-^^iat. mmm 
mi 0 6^mmt^rctb(D7.^y^y'^m^tLX(Dm 

^117 lcii^9ir^rctb<DM&^i 1 8 iix-^rJii 1 

9tfm%t-$nxi^^o ^mmBBxiix^y^ 
y^m^thxmmh'^yp'T.^ 1 1 7)!)Wtp>nTv^ 

«!b\ <i©X-r<y^>'^^^?fcLr2iS?S®iSSJg^ 

t?>ct^'^mxh^o 

[0 0 3 7] $fc. #F-yFg 1. g2. g3<D¥®fiE 
«»<:^jS-r5J:^fc;d5-7'f;l/^ 1 1 0 (02#8g) 
«D=&^feg|5^^*^l3«*n5o ^^-^-i-yV^^i 1 Ott 

TR (^Ipfe) , G m^) . B (Wfe) J (Di^^-ftlMc 
«fe^nfc^fegI5 1 1 0 A. 1 1 0 B> 1 1 0 C J:. C 

FU^'X) 1 1 0 ai:*^P.Sj3ic^nTi/^So iS:«3. H2 

ic^-r*^-7'i';i':? 1 1 oo^jgtcfei^Ttt. ttfeas 

*M 1 0 A (*) . 1 1 0 B (IS) . 1 1 0 C (W) © 

m.icm*)mLmm-^nxi'^ff. cn^m&^(om^m 

[0 0 3 8] ^mmBm<D^mmRMmm^mmm 
tfei/^Tfi. ia4fcs^f <fe^{c. iK^ii 0 3^e^}fr 
§±T®am •r^^3-5iB[n]ji^^jix./-c±afei o 

1 i:Ta«l 0 2 cnCS^gHRI^^-tc-r 

^<<^4^<0X'-?— *f-l 5. 1 6:^^E^*nri.^-5o 

*^iij^si®^> (mmm) 1 2 2 

gPl 2 2 afc(iffi5i^W{cS®AtV^ASX'^— 9-— 1 6 
[0 0 3 9] *fc, iine.X'^-^?--l 5, 16fi, ^ 
«?!l^{f AS®X'^— 9-- 1 6©3¥ft^*^^J^*t-"E>©^ 

[0 0 4 0] ^-f. mM^mmmumm (mmm) 1 2 2 
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So 

[0 0 4 1] *{*Wfc(i. 05(0^^97 tc^-TJ; 10 

tfO. 0 4 (gf/cm') {c^^-rSo C(0#&. ft 
KS/U;^;«tfel/^T(iO. 1 5 /im/ct3-§¥tt^)^L. S 

[0 0 4 2] L/c*^-pT> Sig^fcfi. ^gs^MSffSiJ® 
S (^1) 1 2 2 b^-&tySI*«*^l^Rfc:fel,^T 

a. x-^-- 9— 1 5£D^jg*v^$<, 20 

gpi 2 2 atfev^Tfi. x^— 9— 1 6<DmBt)'^:k^ 

[0 0 4 3] ^^o. c:n?)X-?-^-i 5. 16{i. fi^ij 
«^-rsi:i:A^r'*So x-?— 9— 1 5, 1 6(om^ 
n) ic-&t>-)i-T^n^'n^^?n. &mgi. o~8. 

mtJX-?— 9--1 5*^3. 2/tm> 

X^— 9-- 16*^5. 5 /im^^tlTt/^i-o 
[0 0 4 4] t/c. X-?— 9— 15, 16i:LT«, S 

s^omsfitBfcx-?— 9— 1 5, 1 e^mmLfcmc 
mmm^mtc tici:^. mmic^ tx-?-- 9-- 1 5 . 

1 6*$^LT@«*Hi:SC^;*<oItlil*t)s 0>J^{fX 40 

9--15, 1 6AMLTR)T^f4M*^?>XbTL* 

[0 0 4 5] JJUi. *%W<DSIlii50J^JSfCfcl/^T{iX'^ 

9— ©m*^#^SW=S:fe£DT-SSA^ *%B^{i±fB^ 
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;l{f^v h "J ^X^f'i'y<7)?gB^gB{ct>*5gBJ(c^S 

[0 0 4 6] [?SB^BSB0^ig:^?4] :j(:tc. ismmm 

07;9:l/^L01 om^LOOlttB^-rSo $1*. 07{i 

1 0 2{cTFT*?3 0^MM^-ti:. ^ tOTSIS 1 0 2 

coSMMi i 6 tfex-y^y^^iaa 
l?lci:f)[HIifIig|5^}g^-r5o ^©tt. S*f^ l 1 6®± 

mcm^xm^mmmmm^m (fms) 1 2 2 b^jg^ 

L. ccD?gB^SSJp$iJ®g (^i^^) 1 2 2bRa'TS 

€ 1 0 2 (D±micmmm® 1 0 e Rtfflfpiii 1 oi^b 

i>fs 1 1 6, ai^««i 1 0 eit^n^enm^im^mm 

mmt^'itxA-y^vy i 0 imt ^ct f>^^^ 
x\ m^sBmrnrnw^m cmmm) 122b. laiqUKi 0 
7 muim^mmc ^ k> imtz c tmmx$> *) . 

[0 04 7] cl©cfc9tCi^46fflaL/'c:/b««{cS>tL. 
07»c^-rJ:'5tcX'<— 9--*E^-rs (X^— 9--IB 

2 7 5. 2 7 e^iSfSL. x'Xi'2 7 5, 2 7 6<DJ^fi^S 

nr^^*t/^^isicm^<Dx-?— 9--1 5, 1 6*ss?w 

fcia^-rso *-r\ 07 (a) t^-r«t^ 

fc[H]«g|5 12 2a {cJvffS-rSMl^ti:. -T^fc-^Jiia*^ 

^isic?*jst-sMi^(c-x'xi'2 7 5^siu m^itmm 

ox-?— 9—1 5^EIS-r5o ^fc. 

(.mmm) 1 2 2 bfcj^js^s^igt. -r^^^-^Hi^a 

^Mj^{cjl:*jS-r5mi^fcvxi'2 7 e^ML. :kmK'D 
{gpltt^lSjt^X-?— 9— 1 6 ^BBIS-rSo <l<0 i 3 fc b 

T?gB^®ii*^s*§*>«i:^ns2oco^i^mc. 

RO'?¥14^^|g(cOSSSX-?-^-l 5^X'^— 9— 1 6 

10 0 4 81 ii<o^vic^mmmc7.^—*)—i 5. 1 
^110. ^^[Bjmisi 0 5. iEinii^i 1 i^mmLtcM 
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[0 0 4 9] i^tc. 08(i|Sli;<*5g0JcO?gB^gB£DS 

1 0 2±{csi>fi 116. m^mmmmmmm mmm) 
12 2b. mmmmi oe. m\^mi oi^mmLrczf 

[0 0 5 0] fflKL/c:-/^a«lcMt. msicmtJi:^ 
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(57)Abstract: ^ 
PROBLEM TO BE SOLVED: To provide a liquid crystal 
device so constituted that the interval between a pair of 
substrates having a liquid crystal layer therebetween can 
be more accurately optimized. 

SOLUTION: Spacers 15 and 16 for forming a prescribed 
interval are disposed between a pair of the substrates 101 
and 102 having the liquid crystal layer 103 interposed 
therebetween, two regions having respective layer 
thicknesses different from each other are formed in the 
liquid crystal layer 103, and the spacers 16 having a 
relatively larger height dimension are disposed in the 
region having the larger layer thickness and the spacers 
15 having a relatively smaller height dimension are 
disposed in the region having smaller layer thickness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _^ ^ 

[Claim(s)] 

[Claim 1] It is liquid crystal equipment with which the spacer for forming predetermined spacing 
between the substrates of the pair which pinches a liquid crystal layer has been arranged. While at 
least two fields where thickness differs are formed in said liquid crystal layer and a spacer with a 
large height dimension is relatively arranged in the large field of liquid crystal thickness Liquid 
crystal equipment characterized by arranging a spacer with a small height dimension in the small 
field of liquid crystal thickness alternatively relatively. 

[Claim 2] Liquid crystal equipment according to claim 1 characterized by arranging the insulating 
layer for forming two fields where thickness differs at least in said liquid crystal layer between the 
substrates of said pair. 

[Claim 3] Said insulating layer is liquid crystal equipment according to claim 2 characterized by 
being relatively formed in the small field of thickness at least. 

[Claim 4] Liquid crystal equipment given in claim 1 characterized by considering as the 
transparency viewing area of said liquid crystal thickness by which a large field is relatively used 
for a transparency display, and on the other hand considering as the reflective viewing area of said 
liquid crystal thickness by which a small field is relatively used for a reflective display thru/or any 
1 term of 3. 

[Claim 5] Liquid crystal equipment given in claim 1 characterized by the thing from which said 
liquid crystal thickness differs, and which the elastics modulus of said spacer differ for every field 
thru/or any 1 term of 4. 

[Claim 6] Liquid crystal equipment given in claim 1 characterized by thermoplastics having adhered 
to surface some or surface all of said spacer thru/or any 1 term of 5. 

[Claim 7] The spacer arrangement process which is the manufacture approach of liquid crystal 
equipment given in claim 1 thru/or any 1 term of 6, and arranges a spacer on one [ at least ] 
substrate of the substrates of a pair. It sets at said spacer arrangement process including the 
substrate lamination process which sticks the substrate which arranged this spacer, and the 
substrate of another side. Give a mask for every predetermined field on said substrate, and the 
approach of arranging a predetermined spacer in the field in which a mask is not formed 
alternatively is used. The manufacture approach of the liquid crystal equipment characterized by 
arranging alternatively the spacer with which height dimensions differ every at least two fields 
from which said liquid crystal thickness shall differ. 

[Claim 8] The spacer arrangement process which is the manufacture approach of liquid crystal 
equipment given in claim 1 thru/or any 1 term of 6, and arranges a spacer on one [ at least ] 
substrate of the substrates of a pair. It sets at said spacer arrangement process including the 
substrate lamination process which sticks the substrate which arranged this spacer, and the 
substrate of another side. The regurgitation location and the count of the regurgitation of a drop 
which are breathed out in the spacer distribution solution which made the predetermined solvent 
distribute said spacer with the drop regurgitation method which can be set as arbitration The 
manufacture approach of the liquid crystal equipment characterized by arranging said spacer for 
the spacer with which said liquid crystal thickness on said substrate shall differ, and with which 
height dimensions differ for every field on said substrate discharge and by evaporating said solvent 
further alternatively. 

[Claim 9] The spacer arrangement process which is the manufacture approach of liquid crystal 
equipment given in claim 1 thru/or any 1 term of 6, and arranges a spacer on one [ at least ] 
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substrate of the substrates of a pair, It sets at said spacer arrangement process including the 
substrate lamination process which sticks the substrate which arranged this spacer, and the 
substrate of another side. The manufacture approach of the liquid crystal equipment characterized 
by forming alternatively the spacer with which said liquid crystal thickness on said substrate shall 
differ, and with which height dimensions differ for every field by the photolithography method. 
[Claim 10] Electronic equipment characterized by equipping claim 1 thru/or any 1 term of 6 with 
the liquid crystal equipment of a publication. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.^*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of liquid crystal 
equipment and liquid crystal equipment, and electronic equipment equipped with this liquid crystal 
equipment and relates to the technique which arranges a spacer between substrates especially. 
[0002] 

[Description of the Prior Art] As conventional liquid crystal equipment, a bottom substrate and an 
upper substrate are stuck at intervals of predetermined through a sealant in the periphery section 
of each substrate, and there is a thing of a configuration of that the liquid crystal layer was 
enclosed, making many spacers intervene between the substrates of these pairs in order to make 
the substrate spacing into homogeneity. Inside, reducing power consumption, by changing to the 
means of displaying of either reflective mode or the transparent mode according to surrounding 
brightness, the transflective high-reflective-liquid-crystal equipment which has the means of 
displaying of a reflective mold and a transparency mold can perform a clear display, even when 
dark in a perimeter. 

[0003] The inside of a bottom substrate is equipped with the reflective film which formed the slit 
for light transmission in metal membranes, such as aluminum, for example as such transflective 
high-reflective-liquid-crystal equipment, and the configuration as which this reflective film is 
operated as transflective reflective film is known. In this case, in reflective mode, after passing a 
liquid crystal layer, it is reflected by the reflective film arranged on the inside of a bottom 
substrate, and the outdoor daylight which carried out incidence from the upper substrate passes a 
liquid crystal layer again, and a display is presented with it from an upper substrate side. On the 
other hand, in the transparent mode, after the light from the back light which carried out incidence 
from the bottom substrate side passes a liquid crystal layer from the slit formed in the reflective 
film, it may be displayed outside from an upper substrate side. Therefore, let the field in which the 
slit of the reflective film is not formed for the field in which the slit of the reflective film was 
formed by the transparency viewing area be a reflective viewing area. 

[0004] If the retardation of the liquid crystal shown in the thickness of a liquid crystal layer 
considering d1 and the refractive-index anisotropy of liquid crystal as deltan and these addition 
values is set to deltandl in the transflective high-reflective-liquid-crystal equipment of the 
above-mentioned configuration Although it is shown by 2xdeltand1 since retardation deltandl of 
the liquid crystal of a part which performs a reflective display reaches a watcher after incident 
light passes a liquid crystal layer twice Since the light from a back light passes a liquid crystal 
layer once, retardation deltandl of the liquid crystal of a part which performs a transparency 
display turns into Ixdeltandl. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, in the structure where the values of a 
retardation differ in a reflective viewing area and a transparency viewing area, when orientation 
control of the liquid crystal molecule of a liquid crystal layer was performed, electric field were 
impressed to liquid crystal by the same driver voltage with each display mode and orientation 
control was performed, there was a case where the display of high contrast could not be obtained. 
Then, an acrylic resin layer is formed in the bottom substrate bottom in a reflective viewing area, 
liquid crystal thickness is made smaller than a transparency viewing area, and the technique of 
attaining optimization of a retardation is proposed. 
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[0006] In this case, since it considers as the configuration from which the thickness of a liquid 
crystal layer differs in a reflective viewing area and a transparency viewing area, even if it arranges 
the spacer mentioned above between substrates, when it may become difficult to maintain 
substrate spacing, i.e., liquid crystal thickness, at homogeneity, in the large transparency field of 
substrate spacing, a spacer may be in a suspension condition, and display nonuniformity may 
occur. 

[0007] This invention is made in order to solve the above-mentioned technical problem, and it 
aims at offering the liquid crystal equipment possessing the configuration which can control further 
substrate spacing of the pair which pinches a liquid crystal layer to a precision, and the 
manufacture approach and the electronic equipment which equipped the list with the liquid crystal 
equipment. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
liquid crystal equipment of this invention It is liquid crystal equipment with which the spacer for 
forming predetermined spacing between the substrates of the pair which pinches a liquid crystal 
layer has been arranged. While at least two fields where thickness differs are formed in a liquid 
crystal layer and a spacer with a large height dimension is relatively arranged in the large field of 
liquid crystal thickness, it is characterized by arranging a spacer with a small height dimension in 
the small field of liquid crystal thickness relatively. 

[0009] It becomes possible for it to become still easier to control each thickness, and to lose the 
spacer which floats in the field where liquid crystal thickness is still larger, as a result to offer the 
outstanding display with little generating of display nonuniformity etc. by using the spacer of the 
optimal dimension in each field which has different liquid crystal thickness according to such liquid 
crystal equipment. 

[0010] Between the substrates of a top Norikazu pair, the insulating layer for forming two fields 
where thickness differs at least in a liquid crystal layer shall be arranged. Thus, if two fields where 
thickness differs at least in an insulating layer are formed While becoming possible to form the field 
where liquid crystal thickness certainly differs, i.e., at least two fields where retardation deltand(s) 
(thickness of d:liquid~crystal layer, deltan: refractive-index anisotropy of liquid crystal) differ It 
becomes possible to form the liquid crystal layer of a desired retardation value with a sufficient 
precision by adopting the spacer of the above-mentioned configuration in each field to which liquid 
crystal thickness differs. In addition, that what is necessary is to just be formed in the small field 
of liquid crystal thickness at least, it forms only in the small field of liquid crystal thickness, or to 
the small field of liquid crystal thickness, an insulating layer is forming the large insulating layer of 
thickness, and becomes possible [ forming two or more fields where thickness differs ] from the 
insulating layer in the large field of liquid crystal thickness. 

[001 1] A large field can be made into the transparency viewing area used for a transparency 
display relatively [ the above-mentioned liquid crystal thickness ], and, on the other hand, a small 
field can be made into the refiective viewing area used for a reflective display relatively [ liquid 
crystal thickness ]. In this case, it becomes the so-called multi-gap type of transflective reflective 
mold liquid crystal display, and offer of the liquid crystal equipment which was excellent in few 
display properties of display nonuniformity in that main purpose any shall be set as the main 
purposes between a transparency display thru/or a reflective display when using a different 
spacer as mentioned above properly is attained. 

[0012] In addition, the spacer with which elastics modulus differ for every field can be used for the 
above-mentioned spacer. According to such liquid crystal equipment, the function in which 
spacers differ for every field is discovered. That is, in the field which arranged the spacer with a 
large elastic modulus relatively, it excels in the dimensional stability of liquid crystal thickness 
relatively, and becomes easy to set liquid crystal thickness as a desired dimension at the time of 
manufacture. In the field which, on the other hand, arranged the spacer with a small elastic 
modulus relatively, this spacer receiving the load given between substrates, and suppressing 
deformation of a spacer with the above-mentioned large elastic modulus based on the elastic 
deformation, in order to prevent suspension of a spacer, it will enable delicate control of liquid 
crystal thickness, and will contribute to equalization of the whole liquid crystal layer. In the 
production process which encloses especially a liquid crystal layer between substrates therefore, 
as a spacer A with a small elastic modulus By enclosing between substrates with the spacer B 
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with a large elastic modulus, applying the thing of a larger height dimension than the liquid crystal 
thickness of the field which arranges this spacer A. and making the spacer A with this small elastic 
modulus transform The error of liquid crystal thickness is canceled and it becomes possible to 
secure desired liquid crystal thickness to homogeneity with high degree of accuracy in the field 
which arranges the spacer B with a large elastic modulus corresponding to the height dimension of 
this spacer B. Moreover, since the spacer with a large height dimension (the height dimension told 
to this invention means the dimension of the direction of liquid-crystal thickness) was arranged in 
the large field of liquid'crystal thickness and the spacer with a small height dimension was 
arranged in the small field of liquid-crystal thickness, the problem of a spacer floating and 
deformation of the spacer which stopped being able to produce much more easily and was 
mentioned above become possible [ stopping to the minimum ], and its precision of thickness 
control improves further. Furthermore, it becomes possible to think the display in the large field of 
liquid crystal thickness as important, for example, and design the liquid crystal thickness in the 
large field of this thickness to a desired value to attain equalization, defining this liquid crystal 
thickness in a high precision in the large field of liquid crystal thickness by arranging a spacer with 
a small elastic modulus in the small field of liquid crystal thickness, and arranging a spacer with a 
large elastic modulus in the large field of liquid crystal thickness. That is, according to the liquid 
crystal equipment of this invention, it becomes possible about either of each field where thickness 
differs according to the purpose to raise the design precision of thickness, as a result generating 
of display nonuniformity etc. becomes possible [ offering little display ]. 

[0013] In addition, thermoplastics shall have adhered to surface some or surface all of the above- 
mentioned spacer. Thus, it becomes possible for it to be stabilized and to make a spacer fix to a 
substrate by heat-treating, after forming thermoplastics on the surface of a spacer, for example, 
arranging a spacer in the predetermined location between substrates, for example, a spacer floats 
and it becomes possible to prevent thru/or control fault generating of shifting from a 
predetermined location further. 

[0014] Next, the above-mentioned liquid crystal equipment can be manufactured by the following 
approaches. Namely, the spacer arrangement process that the manufacture approach of the liquid 
crystal equipment of this invention arranges a spacer on one [ at least ] substrate of the 
substrates of a pair. It sets at a spacer arrangement process including the substrate lamination 
process which sticks the substrate which arranged this spacer, and the substrate of another side. 
A mask is given for every predetermined field on a substrate, and it is characterized by arranging 
alternatively the spacer with which height dimensions differ every at least two fields from which 
liquid crystal thickness shall differ using the approach of arranging a predetermined spacer in the 
field in which a mask is not formed alternatively. 

[0015] It becomes possible to arrange the spacer from which it becomes possible with which to 
arrange a spacer alternatively for every predetermined field according to the existence of mask 
formation, namely, a height dimension differs by such mask arranging method (the mask sprinkling 
method) for every field where liquid crystal thickness differs. 

[0016] On the other hand, the above-mentioned liquid crystal equipment can also be manufactured 
by the following approaches. Namely, the spacer arrangement process that the mode from which 
the manufacture approach differs arranges a spacer on one [ at least ] substrate of the substrates 
of a pair. It sets at a spacer arrangement process including the substrate lamination process which 
sticks the substrate which arranged this spacer, and the substrate of another side. The 
regurgitation location and the count of the regurgitation of a drop which are breathed out in the 
spacer distribution solution which made the predetermined solvent distribute a spacer with the 
drop regurgitation method which can be set as arbitration It is characterized by arranging a spacer 
for the spacer with which the liquid crystal thickness on a substrate shall differ and with which 
height dimensions differ for every field on a substrate discharge and by evaporating a solvent 
further alternatively. 

[0017] Thus, the regurgitation location and the count of the regurgitation of a drop which are 
breathed out become possible [ controlling the location and the number of the spacer sprinkled on 
a substrate by sprinkling a spacer with the drop regurgitation method using the drop regurgitation 
nozzle which can be set as arbitration ]. Therefore, it becomes easy to become possible to 
arrange a spacer for each [ the liquid crystal thickness on a substrate certainly differs ] field of 
every, as a result to control thickness by the manufacture approach of this invention which 
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adopted the drop regurgitation method further in liquid crystal equipment. In addition, the ink jet 
method using an ink jet nozzle as a drop regurgitation method etc. can be illustrated, for example. 
[0018] Moreover, the liquid crystal equipment of this invention can also be manufactured by the 
approach of a further different mode. That is, in a spacer arrangement process, it is characterized 
by forming alternatively the spacer with which the liquid crystal thickness on a substrate shall 
differ and with which a height dimension differs from an elastic modulus for every field by the 
photolithography method. Thus, it is possible to form a spacer for every predetermined field 
according to the photolithography process which comes to contain photoresist formation, mask 
exposure, development, etching, and resist exfoliation. It is performing a specifically different 
photolithography process according to the number of classes of the field where liquid crystal 
thickness' differs two or more times, and it becomes possible to form alternatively the spacer with 
which these liquid crystal thickness differs and with which height dimensions differ for every field. 
[0019] Next, it is characterized by equipping the electronic equipment of this invention with the 
above liquid crystal equipments as a display. Thus, by having liquid crystal equipment of this 
invention, it becomes possible to offer the electronic equipment which was excellent in display 
quality. 
[0020] 

[Embodiment of the Invention] It explains referring to a drawing about the operation gestalt 
concerning this invention hereafter. 

The liquid crystal equipment of this operation gestalt shown below in [liquid crystal equipment] is 
transflective high-reflective-liquid-crystal equipment of the active-matrix type which used the 
TFT (Thin Film Transistor) component as a switching element. Drawing 1 is representative circuit 
schematics, such as a switching element in two or more pixels arranged in the shape of [ of the 
liquid crystal equipment of this operation gestalt ] a matrix, and a signal line. Drawing 2 is the 
sectional view showing the structure of the liquid crystal equipment, is the check-by-looking side 
(observer side) to which incidence of the outdoor daylight by which the illustration bottom is used 
for a reflective display, such as the natural light and illumination light, is carried out. and is 
illustrating about the case where it is the light source side to which incidence of the light from the 
internal light source by which the illustration bottom is used for a transparency display is carried 
out. Moreover, in a drawing, in order to make each class and each part material into the magnitude 
of extent which can be recognized on a drawing, the scale is changed for each class or every each 
part material. 

[0021] In the liquid crystal equipment of this operation gestalt, as shown in drawing 1 , the TFT 
component 30 which is a switching element for performing energization control to the pixel 
electrode 106 and the pixel electrode 106 concerned is formed in two or more pixels arranged in 
the shape of a matrix, respectively, and the data line 119 with which a picture signal is supplied is 
electrically connected to the source of the TFT component 30 concerned. The picture signals SI, 
S2, — , Sn written in the data line 119 are supplied for every group to two or more data lines 119 
which are supplied to this order line sequential, or adjoin each other. 

[0022] Moreover, the scanning line 1 18 is electrically connected to the gate of the TFT component 
30, and the scan signals G1, G2, — , Gm are impressed by line sequential in pulse to predetermined 
timing to two or more scanning lines 118. Moreover, it connects with the drain of the TFT 
component 30 electrically, and the pixel electrode 106 writes in the picture signals SI, S2, — , Sn 
supplied from the data line 1 19 to predetermined timing, when only a fixed period turns on the TFT 
component 30 which is a switching element. 

[0023] Fixed period maintenance of the picture signals SI, S2, — , Sn of the predetermined level 
written in liquid crystal through the pixel electrode 106 is carried out between the 
counterelectrodes 105 (refer to drawing 2 ) mentioned later. When the orientation and order of 
molecular association change with the voltage levels impressed, liquid crystal modulates light and 
enables a gradation display. Here, in order to prevent that the held picture signal leaks, storage 
capacitance 70 is added to the liquid crystal capacity and juxtaposition which are formed between 
the pixel electrode 106 and a counterelectrode 105. 

[0024] Next, based on drawing 2 , the cross-section structure of the liquid crystal equipment of 
this operation gestalt is explained. The liquid crystal equipment of an operation gestalt possesses 
the basic structure where the liquid crystal layer 103 was pinched between the bottom substrate 
(component substrate) 1 02 which consists of glass of the transparence by which opposite 
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arrangement was carried out up and down etc., and the upper substrate (opposite substrate) 101, 
like the cross-section structure shown in drawing 13. In addition, although omitted in the drawing, 
it is placed between the periphery section sides of a substrate 101.102 by the sealant in fact, and 
the liquid crystal layer 103 is pinched in the condition of having been enclosed between substrates 
101.102, by surrounding the liquid crystal layer 103 by the substrate 101.102 and the sealant. 
Moreover, the back light (light source) 104 of the downward substrate 102 equipped with the light 
source, a light guide plate, etc. is further formed in the lower part side. 

[0025] While the phase contrast plate 112 and a polarizing plate 1 1 3 are arranged at the top-face 
side (watcher side) of the upper substrate 101, the phase contrast plate 114 and the polarizing 
plate 1 1 5 are arranged also at the inferior-surface-of-tongue side (internal light source side) of 
the bottom substrate 102. A polarizing plate 1 13,1 15 makes only the linearly polarized light of an 
one direction penetrate to the outdoor daylight which carries out incidence from a top-face side, 
and the light of the back light 104 which carries out incidence from an inferior-surface-ol^ongue 
side, and the phase contrast plate 1 12,1 14 changes into the circular polarization of light (elliptically 
polarized light is included) the linearly polarized light which penetrated the polarizing plate 1 13.1 15. 
Therefore, the polarizing plate 1 13,1 15 and the phase contrast plate 1 12,1 14 are functioning as a 
circular polarization of light incidence means. In addition, in this operation gestalt, the side in which 
makes the bottom a side equipped with a back light 104. and one outdoor daylight carries out 
incidence is made into the bottom. 

[0026] On the other hand, the counterelectrode 1 05 which consists of ITO (Indium-Tin-Oxide) etc. 
through a color filter 1 10 is formed in the liquid crystal layer 103 side of the upper substrate 101, 
and the orientation film 1 1 1 is further formed in the liquid crystal layer 103 side of a 
counterelectrode 105 in the wrap mode in this counterelectrode 105. Moreover, a reflecting layer 
1 16 is formed in the liquid crystal layer 103 side of the bottom substrate 102, this reflecting layer 
116 possesses opening 1 16a for every predetermined spacing, and two or more formation is 
carried out in the mode divided in the shape of a plane view rectangle so that that opening 1 16a 
might estrange mutually to the space longitudinal direction and space perpendicular direction of 
drawing 13 and might correspond to a transparency viewing area. In addition, the reflecting layer 
1 1 6 is constituted by light reflex nature, i.e., a metallic material with a high reflection factor, such 
as aluminum and Ag, in the shape of a plane view rectangle frame, and the orientation film 111 
uses what performed predetermined rubbing processing to polymeric-materials film, such as 
polyimide. 

[0027] Moreover, frosting processing is performed to the liquid crystal layer 103 side front face of 
the bottom substrate 102, concave heights 102e is formed, and the liquid crystal layer 103 side 
front face of a reflecting layer 1 1 6 also forms concave heights 1 1 6e along with this concave 
heights 102e. The concavo-convex formation to such a substrate 102 can be formed by 
performing etching processing which used fluoric acid, after applying a resist on the glass 
substrate used as a substrate 102. and performing the FOTORISO process which exfoliates a 
resist after etching processing. 

[0028] Liquid crystal layer thickness control-layer (insulating layer) 122b for forming the big field 
of thickness and the small field of thickness in the direction of a substrate side about the liquid 
crystal layer 3, respectively projects for every predetermined spacing, and is formed in the upper 
layer side of a reflecting layer 1 1 6 with the gestalt. While liquid crystal layer thickness control- 
layer (insulating layer) 122b is constituted considering translucency insulating materials, such as 
acrylic resin, as a subject and the top face of a reflecting layer 1 16 Is covered with this liquid 
crystal layer thickness control-layer (insulating layer) 122b, concave section 122a is formed 
between each convex liquid crystal layer thickness control-layer (insulating layer) 122b, namely, 
the level difference section is formed. 

[0029] Moreover, liquid crystal layer thickness control-layer (insulating layer) 122b has the 
inclination field equipped with the inclined plane 124 which inclined at the include angle of 10 
degrees - 80 degrees from the bottom of thread slack concave base 123 of concave section 122a. 
and the flat field equipped with the ridge portion part slack flat side 1 25 of the height, therefore, 
liquid crystal layer thickness control-layer (insulating layer) 122b shall change continuously [ own 
thickness ] in the direction of a flat surface in an inclination field — having — **** — a flat field - 
- setting — own thickness — the direction of a flat surface — abbreviation — it considers as the 
uniform conflguration. In addition, these inclination field and a flat field adjoin, and they are formed 
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so that an inclined plane and a flat side may continue. 

[0030] The pixel electrode 106 is formed in the front face by the side of the liquid crystal layer 

103 of liquid crystal layer thickness control-layer (insulating layer) 122b, and the base (namely, 
field in which crevice 122a of the bottom substrate 102 is formed) 123 of concave section 122a, 
and the orientation film 107 is formed in the wrap mode in the electrode on the pixel electrode 
106. The pixel electrode 106 can use ITO (Indium-Tin~Oxide) etc., and the orientation film 107 can 
use what performed predetermined rubbing processing to polymeric-materials film, such as 
polyimide. In addition, drive control of the pixel electrode 106 is carried out by the thin film 
transistor 1 17 as a switching element shown in drawing 3 , therefore let [ the electrode 106 which 
is the bottom / the pixel electrode and the upper electrode 105 ] the component substrate and 
the upper substrate 101 be opposite substrates for the bottom substrate 102 with this operation 
gestalt at the counterelectrode and the pan. In this case, although the TFT component 30 (refer to 
drawing 1 ) of thin film transistor 1 1 7 grade can be formed for example, in the bottom substrate 
102 side, illustration is omitted with this operation gestalt. 

[0031] Next, with the liquid crystal equipment of this operation gestalt. the field used for a display 
in the liquid crystal layer 103 is formed by the liquid crystal thickness from which these displays 
differ, respectively including the reflective viewing area R and the transparency viewing area T. 
Specifically above-mentioned liquid crystal layer thickness controHayer (insulating layer) 122b is 
formed in the reflective viewing area R. concave section 122a is formed in the transparency 
viewing area T, and the thickness of the liquid crystal layer 103 in the reflective viewing area R is 
constituted based on formation of this liquid crystal layer thickness control-layer (insulating layer) 
122b smaller than the thickness of the liquid crystal layer 103 in the transparency viewing area T. 
That is. it is functioning as a reflection side liquid crystal layer lamination means by which the 
thickness of liquid crystal layer thickness control-layer (insulating layer) 122b consists of 
reflective viewing areas R greatly, consider as agenesis small at the transparency viewing area T, 
liquid crystal thickness in the reflective viewing area R is made small based on this thickness, and 
this liquid crystal layer thickness control-layer (insulating layer) 1 22b carries out lamination of the 
liquid crystal layer 103 of the reflective viewing area R. 

[0032] Here, the above-mentioned reflecting layer 1 16 is formed in the reflective viewing area R. 
and let the opening edge of opening 1 16a of a reflecting layer 1 16 be the boundary section of the 
reflective viewing area R and the transparency viewing area T. Therefore, the transparency viewing 
area T shall be formed in opening 1 16a, incidence of the light shall be carried out from a back light 

104 through this opening 1 16a. incident light shall pass the liquid crystal layer 103. and it shall be 
offered at the transparency display. 

[0033] Moreover, the opening edge of opening 116a is formed in the inclination field equipped with 
the inclined plane 1 24 of the above-mentioned liquid crystal layer thickness control-layer 
(insulating layer) 1 22b in the reflecting layer 1 1 6, and this inclination field is considered as the 
configuration containing the boundary section of the reflective viewing area R and the 
transparency viewing area T. Therefore, the thickness of the liquid crystal layer 103 is changing 
continuously along the inclined plane 124 of an inclination field in near the boundary of the 
reflective viewing area R and the transparency viewing area T. Specifically, thickness of the liquid 
crystal layer 103 located in the upper layer of the base 123 of concave section 122a or an inclined 
plane 124 is made larger than the thickness of the liquid crystal layer 103 located in the upper 
layer of the flat side 125 of liquid crystal layer thickness control-layer (insulating layer) 122b. 
[0034] Next, drawing 3 is the mimetic diagram of the pixel electrode 106 of the liquid crystal 
equipment shown in drawing 2 , in the liquid crystal equipment of this operation gestalt. as a 
viewing area is shown in drawing 3 , many pixels g gather and are constituted, and each pixel g is 
divided by the part of the shape of an abbreviation square to which three longwise pixel electrodes 
106 gathered, when plane view of the pixel electrode 106 is carried out. Since the liquid crystal 
equipment of this operation gestalt is made into the structure on condition of color display, one 
pixel g of the shape of a plane view abbreviation square divided with three pixel electrodes 106 
specifically shown in drawing 3 is divided into three dots gl. g2, and g3. And rectangle-like 
concave section 122a is formed in the central part of the pixel electrode 106 corresponding to 
these dots gl~g3, respectively, and the pixel electrode 106 is formed also in the bottom side of 
these concave section 122a. In concave section 122a of the shape of this rectangle, in each part 
of the neighborhood, it has the above-mentioned inclined plane 124. and let that common-law 
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marriage be the transparency viewing area T. 

[0035] The magnitude of opening 1 16a formed in the reflecting layer 1 16 is formed in the 
magnitude which made each the dip and breadth of each dot about [ 1 /several ] to any one 
magnitude of the dots g1 , g2, and g3. Moreover, breadth of each dots g1 , g2. and g3 is set to 80 
micrometers, breadth of the pixel g which consists of each dots g1, g2. and g3 is set to 240 
micrometers, and the dip of each dots g1, g2. and g3. i.e., the dip of Pixel g, is set to 240 
micrometers. In addition, the opening breadth of opening 1 16a can set 30 micrometers and an 
opening dip to about 1 00 micrometers. 

[0036] The thin film transistor 1 17 as a switching element for driving the pixel electrode 106 is 
formed in the corner part around each dot. and the scanning line 1 18 and the data line 1 19 for 
supplying electric power to a thin film transistor 117 further are wired. In addition, although the 
thin film transistor 1 1 7 is formed as a switching element with this operation gestalt. it is also 
possible to apply the linearity component of 2 terminal molds or the switching element of other 
structures as this switching element. 

[0037] Moreover, each coloring part of a color filter 110 (refer to drawing 2 ) is arranged so that it 
may correspond to the flat-surface location of each dots g1, g2. and g3. The color filter 110 
consists of the coloring sections 1 10A, 1 10B, and 1 1OC colored "R (red). G (green), or B (blue)" 
and protection-from-light layer (black matrix) 1 10a arranged at the boundary part of these 
coloring section. In addition, in the structure of the color filter 110 shown in drawing 2 . although 
the coloring section is repeatedly arranged in order of 1 1 0A (red). 1 108 (green), and 1 1OC (blue), 
the array sequence of these coloring section may be an example, and may be which arrays, such 
as a random location, mosaic arrangement, or an array of other sequence. 

[0038] Next, in the transflective high-reflectiveHiquid-crystal equipment of this operation gestalt, 
as shown in drawing 4 , the spherical spacers 1 5 and 1 6 are arranged between the substrates of 
the upper and lower sides which pinch the liquid crystal layer 1 03 (i.e., between the upper 
substrate 101 equipped with the orientation film etc., and the bottom substrates 102), in order to 
make these substrates spacing into homogeneity. In the case of this operation gestalt, the small 
minor diameter spacer 1 5 of a path is arranged relatively on a stage, a part for a ridge portion, i.e., 
the level difference section, of the height of liquid crystal layer thickness control-layer (insulating 
layer) 122b, and. on the other hand, the large major-diameter spacer 16 of a path is relatively 
arranged in concave section 122a. 

[0039] Moreover, elastics modulus shall differ, respectively and what has the small elastic modulus 
of the spacer 16 of a major diameter is used for these spacers 15 and 16 with this operation 
gestalt. for example. Specifically, that from which an elastic modulus differs on the following 
conditions can be used. 

[0040] First, I want to raise the precision of liquid crystal thickness in the reflective viewing area 
in which liquid crystal layer thickness control-layer (insulating layer) 122b was formed, and to think 
the display of this reflection as important. And the spacer to be used is determined after assuming 
the liquid crystal thickness in a reflective viewing area and a transparency viewing area. To a 
reflective viewing area, it is a spacer with a large elastic modulus (hard silica ball), and the thing of 
the dimension of the set-up liquid crystal thickness is adopted. On the other hand, it counts upon 
some deformation in a transparency viewing area, and it is a spacer with a small elastic modulus 
(elasticity silica ball), and a larger thing a little than the set-up liquid crystal thickness is adopted. 
[0041] The load pressure at the time of making a spacer pinch between substrates, when adopting 
the hard silica ball and elasticity silica ball in which deformation behavior as shown in the graph of 
drawing 5 is specifically shown, respectively and making liquid crystal pinch with the substrate of a 
pair is set as 0.04 (gf/cm2). In this case, in an elasticity silica ball, elastic deformation shall be 
carried out and only 0.15 micrometers shall hardly be transformed in a hard silica ball. 
[0042] Therefore, in the reflective viewing area R containing liquid crystal layer thickness control- 
layer (insulating layer) 122b. while deformation of a spacer 15 becomes it is small and possible 
[ designing substrate spacing, i.e., liquid crystal thickness, to a precision ], in concave section 
122a. at the time of manufacture, deformation of a spacer 16 is large, and the delicate control of 
substrate spacing (liquid crystal thickness) of it is attained at it. In this case, as further shown in a 
detail at drawing 6 . the spacer 1 6 was distorted a little, and while it is spherical, a spacer 1 5 does 
not almost have distortion and it is made spherical. 

[0043] In addition, these spacers 1 5 and 1 6 can consist of spherical members which consist of a 



http://www4.ipdl.ncipi.goJp/cgi-bin/tran_web.cgi.ejje 



2006/10/17 



JP.2003-270640.A [DETAILED DESCRIPTION] 



8/11 y<—iy 



silicon dioxide, polystyrene, etc. The diameter of spacers 15 and 16 is set up according to the 
thickness (eel thickness) of the liquid crystal layer 103 enclosed with liquid crystal equipment, 
respectively, for example, it is chosen from within the limits of 1.0-8.0 (micrometer), and a spacer 
15 is set to 3.2 micrometers and, as for the case of this operation gestalt, the spacer 1 6 is set to 
5.5 micrometers. 

[0044] Moreover, as spacers 15 and 16, the thing of a configuration of that thermoplastics was 
given to the front face is also employable. It becomes possible for it to be stabilized and to make 
spacers 15 and 16 fix to a substrate by heat-treating, after arranging spacers 15 and 16 in the 
predetermined location of a substrate at the time of this manufacture case [ manufacture ] for 
example, mentioned later, for example, spacers 15 and 16 float and it becomes possible to prevent 
thru/or control fault generating of shifting from a predetermined location further. 
[0045] As mentioned above, although the configuration of a spacer is characteristic in the gestalt 
of operation of this invention, this invention can add suitably the amelioration based on the 
knowledge which is not limited to the gestalt of the above-mentioned implementation, either, is not 
limited to written **** of each claim, but also reaches the range in which this contractor is easily 
replaced from them unless it deviates from the range indicated to each claim, and this contractor 
usually has. For example, although active-matrix type liquid crystal equipment was illustrated with 
this operation gestalt, it is also possible to adopt the configuration concerning this invention also 
as passive-matrix type liquid crystal equipment, for example. Moreover, although the thing of a 
configuration of providing a color filter on the assumption that color display was illustrated with 
this operation gestalt, it is also possible to adopt the configuration of this invention as the liquid 
crystal display which performs monochrome display. 

[0046] Some examples are explained about the [manufacture approach of liquid crystal 
equipment], next the manufacture approach of the liquid crystal equipment shown in the above- 
mentioned operation gestalt, referring to drawing 7 thru/or drawing 10 . First, drawing 7 is the 
cross section showing an outline about an example of the manufacture approach of the liquid 
crystal equipment of this invention. In the manufacture approach in this case, a pre substrate is 
created beforehand. First, while making the bottom substrate 102 which consists of glass etc. 
possess the TFT component 30, forming concave heights by etching processing by fluoric acid etc. 
on that bottom substrate 102 and forming a reflecting layer 1 16 in the field corresponding to a 
reflective viewing area, concave heights are formed also in this reflecting layer 116 by etching 
processing etc. Then, the pre Shimo substrate which is the upper layer of a reflecting layer 116, 
and formed liquid crystal layer thickness control-layer (insulating layer) 122b ranging over a part of 
reflecting layer agenesis field (transparency viewing area), and formed the pixel electrode 106 and 
the orientation film 107 in the upper layer of this liquid crystal layer thickness control-layer 
(insulating layer) 122b and the bottom substrate 102 is created beforehand. In addition, in this 
case, a reflecting layer 116 and the pixel electrode 106 can form membranes, for example by the 
vacuum deposition method or the sputtering method, respectively, and liquid crystal layer 
thickness control-layer (insulating layer) 122b and the orientation film 107 can form membranes 
for example, by spreading formation, and are processed into a predetermined configuration by 
etching processing etc., respectively. 

[0047] Thus, to the pre substrate prepared beforehand, as shown in drawing 7 , a spacer is 
arranged (spacer arrangement process). In this case, a mask 275,276 is given for every 
predetermined field on a pre substrate, and the predetermined spacers 15 and 16 are alternatively 
arranged in the field in which a mask 275,276 is not formed. First, as shown in drawing 7 (a), a 
mask 275 is specifically given to the field corresponding to the field corresponding to concave 
section 122a, i.e., a transparency viewing area, and the spacer 15 of a high elasticity multiplier is 
arranged. Next, a mask 276 is given to the field corresponding to the field corresponding to liquid 
crystal layer thickness control-layer (insulating layer) 122b. i.e., a reflective viewing area, and a 
major diameter and the spacer 16 of a low elastic modulus are arranged in it. Thus, the spacer 15 
and spacer 16 with which a spherical diameter differs from an elastic modulus are arranged 
alternatively every two fields from which liquid crystal thickness shall differ, respectively. 
[0048] Thus, lamination is performed, making a liquid crystal ingredient pinch the pre substrate 
which arranged spacers 15 and 16 for every field, and the opposite side pre substrate which 
carried out the laminating of a color filter 1 10. a counterelectrode 105, and the orientation film 1 1 1 
to the upper substrate 101 among both substrates (substrate lamination process). The liquid 
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crystal equipment of a configuration of that the spacer which changes for every field as shown in 
the above-mentioned operation gestalt with such processes was arranged is manufactured. 
[0049] Next, drawing 8 is the cross section showing an outline about an example of the 
manufacture approach of the liquid crystal equipment of this invention similarly. Also in this case, 
the pre substrate which carried out the laminating of a reflecting layer 1 1 6, liquid crystal layer 
thickness control-layer (insulating layer) 122b, the pixel electrode 106, and the orientation film 107 
is beforehand prepared on the bottom substrate 102 possessing the TFT component 30 like the 
above. 

[0050] To the prepared pre substrate, as shown in drawing 8 , a spacer is arranged by the 
photolithography method (spacer arrangement process). In this case, first, as shown in drawing 8 
(a), a photoresist 280 is relatively formed in the upper layer of the orientation film 1 07 with an 
ingredient with a large elastic modulus, and the spacer 15 shown in drawing 8 (b) is formed by the 
mask exposure to a predetermined field, development, etching, and resist exfoliation after that on 
liquid crystal layer thickness control-layer (insulating layer) 122b that a spacer 15 should be 
formed in the field in which liquid crystal layer thickness control-layer (insulating layer) 122b was 
formed. In addition, the spacer 15 formed in this case serves as a pillar-shaped object. 
[0051] A spacer 16 is formed in the field in which the photoresist was relatively formed in with the 
ingredient with a small elastic modulus on the other hand, and concave section 122a was formed 
of the same mask exposure, development, etching, and resist exfoliation, the spacer 16 in this case 
— a pillar-shaped object — it is — that pillar-shaped lifter side — the process of drawing 8 (b) — 
it is formed so that it may be and may become low a little rather than the top face of the formed 
spacer 15. 

[0052] Thus, the spacer 1 5 and spacer 1 6 with which a height dimension differs from an elastic 
modulus are arranged alternatively every two fields fi^om which liquid crystal thickness shall differ, 
respectively, and a pre substrate is created. Then, lamination is performed, making a liquid crystal 
ingredient pinch the pre substrate which arranged spacers 15 and 16 for every field in this way, 
and the opposite side pre substrate which carried out the laminating of a color filter 1 10, a 
counterelectrode 105, and the orientation film 1 1 1 to the upper substrate 101 among both 
substrates (substrate lamination process). The liquid crystal equipment of a configuration of that 
the spacer which changes for every field as shown in the above-mentioned operation gestalt with 
such processes was arranged is manufactured. 

[0053] Furthermore, it is also possible to arrange the spacers 15 and 16 which change with ink Jet 
methods using the Inkjet nozzle 300 as shown in drawing 9 and drawing 10 for every 
predetermined field. An ink jet method is a method used for an ink jet printer etc., and it is used 
for sprinkling objects, such as dispersion liquid, in a predetermined location. The dispersion liquid 
of a spacer 15 are specifically sprinkled to the field (reflective viewing area) in which liquid crystal 
thickness control-layer (insulating layer) 122b was formed, and the dispersion liquid of a spacer 16 
are sprinkled to the field (transparency viewing area) in which concave section 122a was formed, 
and it becomes possible by volatilizing a solvent to arrange each spacers 15 and 16 in a 
predetermined field. 

[0054] The liquid crystal equipment of a configuration of that a different spacer for every field as 
showed the pre substrate which arranged spacers 15 and 16 in the predetermined field with such 
an ink jet method, respectively, and the opposite side pre substrate which carried out the 
laminating of a color filter 1 10, a counterelectrode 105, and the orientation film 1 1 1 to the upper 
substrate 101 to lamination and the above-mentioned operation gestalt, making a liquid crystal 
ingredient pinch among both substrates was arranged can be manufactured. 
[0055] Hereafter, an ink jet method is explained. First, in this operation gestalt. the spacer 
distribution solutions X and Y which distributed the spacer 1 5 thru/or the spacer 1 6 to 
homogeneity by predetermined concentration with the supersonic wave etc. are prepared for the 
single solvent or two or more sorts of single mixed solvents which are chosen from water, 
chlorofluocarbon, isopropyl alcohol, ethanol, etc. Then, the regurgitation of these spacers 
distribution solution X and the spacer distribution solution Y is carried out on a pre substrate by 
using the ink jet nozzle 300 as shown in drawing 9 and drawing 10 . At this time, the regurgitation 
location and the count of the regurgitation of a drop which are breathed out can be set as 
arbitration, and the regurgitation [ the spacer distribution solution of the specified quantity ] is 
made possible in the predetermined location on a pre substrate. 
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[0056] Drawing 9 and drawing 10 show the perspective view and sectional view of the ink jet 
nozzle 300, respectively. As illustration, the ink jet nozzle 300 is equipped with the nozzle plate 
310 and diaphragm 320 made from stainless steel, and both are joined through the batch member 
(reservoir plate) 330. Between the nozzle plate 310 and the diaphragm 320, two or more space 340 
and liquid reservoirs 350 are formed of the batch member 330. The above-mentioned spacer 
distribution solution X or the spacer distribution solution Y is filled, and each space 340 and a 
liquid reservoir 350 are opening the interior of each space 340 and a liquid reservoir 350 for free 
passage through a feed hopper 360. Furthermore, the nozzle hole 370 for injecting the spacer 
distribution solution X or the spacer distribution solution Y from space 340 is formed in the nozzle 
plate 310. On the other hand, the hole 380 for supplying the spacer distribution solution X or the 
spacer distribution solution Y to a liquid reservoir 350 is formed in the diaphragm 320. 
[0057] Moreover, as shown in drawing 10 , the piezoelectric device 390 is joined on the field which 
counters the space 340 of a diaphragm 320, and the field of the opposite side. This piezoelectric 
device 390 is located between the electrodes 400 of a pair, and if it energizes, it will bend so that 
a piezoelectric device 390 may project outside, and the diaphragm 320 with which the 
piezoelectric device 390 is joined to coincidence will also be united, and it will bend outside. The 
volume of space 340 increases by this. Therefore, the spacer distribution solution X equivalent to 
a part for the volume which increased in space 340. or the spacer distribution solution Y flows 
through a feed hopper 360 from a liquid reservoir 350. Next, if the energization to a piezoelectric 
device 390 is canceled, both a piezoelectric device 390 and the diaphragm 320 will return to the 
original configuration. Thereby, since space 340 also returns to the original volume, the pressure of 
the spacer distribution solution X of the space 340 interior or the spacer distribution solution Y 
rises, and the drop 410 of the spacer distribution solution X or the spacer distribution solution Y is 
breathed out towards a substrate from a nozzle hole 370. 

[0058] According to the spacer arrangement approach using such an Inkjet method, the 
arrangement location of a spacer 15 and a spacer 16 can be controlled, and a spacer 15 
specifically becomes possible [ offering the liquid crystal equipment of a configuration of that the 
spacer 1 6 was arranged in the field (reflective viewing area) in which liquid crystal thickness 
control-layer (insulating layer) 1 22b was formed by the field (transparency viewing area) in which 
concave section 122a was formed ]. 

[0059] The example of [electronic equipment], next electronic equipment equipped with either of 
the liquid crystal equipment shown with the gestalt of the above-mentioned implementation is 
explained. 

[0060] Drawing 1 1 (a) is the perspective view having shown an example of a cellular phone. In 
drawing 1 1 (a), a sign 500 shows the body of a cellular phone, and the sign 501 shows the liquid 
crystal display section equipped with either of the liquid crystal equipment of the above- 
mentioned operation gestalt. 

[0061] Drawing 1 1 (b) is the perspective view having shown an example of pocket mold information 
processors, such as a word processor and a personal computer. In drawing 1 1 (b), the sign 600 
shows the liquid crystal display section which the input sections, such as a keyboard, and a sign 
603 equipped with the information processing body, and. as for the information processor and the 
sign 601, the sign 602 equipped with either of the liquid crystal equipment of the above-mentioned 
operation gestalt. 

[0062] Drawing 1 1 (c) is the perspective view having shown an example of wrist watch mold 
electronic equipment. In drawing 1 1 (c), a sign 700 shows the body of a clock and the sign 701 
shows the liquid crystal display section equipped with either of the liquid crystal equipment of the 
above-mentioned operation gestalt. 

[0063] Thus, since each electronic equipment shown in drawing 1 1 (a) - (c) is equipped with either 
of the liquid crystal equipment of the above-mentioned operation gestalt. it turns into electronic 
equipment excellent in display quality with little generating of display nonuniformity etc. 
[0064] 

[Effect of the Invention] In the liquid crystal equipment with which the spacer for holding to 
homogeneity spacing between substrates of the pair which pinches a liquid crystal layer has been 
arranged according to this invention as explained above Since it considered as the configuration 
which arranges a spacer with a large height dimension relatively [ field / of liquid crystal 
thickness / large ] relatively, and arranges a spacer with a small height dimension relatively 
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[ field / of liquid crystal thickness / small ] relatively It becomes possible to offer the liquid crystal 
equipment which becomes possible [ controlling liquid crystal thickness by still higher precision ], 
therefore a poor display, such as display nonuniformity, cannot produce much more easily. 
Moreover, it becomes possible to control liquid crystal thickness by whether a reflective viewing 
area and the large field of liquid crystal thickness are made into a transparency viewing area for 
the small field of liquid crystal thickness, and it considers as the display which thought any of a 
reflective display and a transparency display as important much more with high precision in the 
viewing area which thinks an elastic modulus as important by differing in each field, and offer of 
the display excellent in visibility is attained. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS > 

[Brief Description of the Drawings] 

[Drawing 1] Representative circuit schematics, such as a switching element in the 1 operation 
gestalt slack liquid crystal equipment of this invention, and a signal line. 

[Drawing 2] The cross section showing the cross-section structure of the liquid crystal equipment 
of drawing 1 . 

[Drawing 3] The partial expansion top view expanding and showing the pixel electrode of the liquid 
crystal equipment of drawing 1 . 

[Drawing 4] The approximate account Fig. showing the arrangement physical relationship of a 
spacer. 

[Drawing 5] The explanatory view showing the usage condition about two sorts of different 
spacers. 

[Drawing 6] The approximate account Fig. showing the configuration of the spacer pinched 
between substrates. 

[Drawing 7] The explanatory view showing an example about the manufacture approach of the 
liquid crystal equipment of this operation gestalt. 

[Drawing 8] The explanatory view showing an example which is different about the manufacture 

approach of the liquid crystal equipment of this operation gestalt. 

[Drawing 9] The outline perspective view showing an example of an Inkjet nozzle. 

[Drawing 10] The outline sectional view about the Inkjet nozzle of drawing 9 . 

[Drawing 1 1] The perspective view showing some examples about the electronic equipment 

concerning this invention. 

[Description of Notations] 

15 16 Spacer 

103 Liquid Crystal Layer 

101 Upper Substrate (Opposite Substrate) 

102 Bottom Substrate (TFT Array Substrate, Component Substrate) 
1 22a Liquid crystal layer thickness control layer (insulating layer) 
122b Concave section 

R Reflective viewing area 
T Transparency viewing area 
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